Established alternatives are "basal wedging" of the median hinge of the neural tube (in which wedge-shaped cells are formed by basal localization of nuclei and "bsal relaxation" in chick otic vesicle invagination and Drosophila leg folds (in which wedging occurs by basal expansion due to actin disassembly). We investigated invagination of epithelia to form tooth buds, hair follicles, and mammary ducts. We discovered that here cell wedging is driven cell-extrinsically by contraction of overlying (suprabasal) tissue in a thickening placode. In this "canopy contraction" mechanism, contractile force created by intercalation of suprabasal cells is transmitted to the basal lamina by apical protrusions of flanking "shoulder cells". We found that, surprisingly, salivary glands (which are genetically closely related to tooth buds, hair follicles, etc.) invaginate without a suprabasal canopy and without cell wedging. Instead, cells shear vertically in an entirely novel process we call "vertical telescoping". This vertical shear is driven by cells coordinately climbing over their more central basal neighbours by means of centripetally directed apical protrusions. Protrusion-driven cell shear unifies vertical telescoping with canopy contraction while explaining the different morphologies observed among a diverse family of epithelial invaginations. Modelling of adhesive interactions is underway. Epithelial cells possess remarkable plasticity, having the ability to become mesenchymal cells through alterations in adhesion and motility (epithelial-to-mesenchymal transition [EMT]). During root growth in tooth development, Hertwig's epithelial root sheath (HERS) is known to produce epithelial cell rests of Malassez (ERM) in harmony with driving the growth of root dentin and periodontal tissue. However, the molecular mechanism of ERM genesis has been controversial between epithelial-mesenchymal transition (EMT) and apoptotic theory for long time. Here, we observed contact inhibition of locomotion (CIL) in the process of ERM genesis from HERS using live cell imaging of root surface. CIL is known as the process through which cells move away from each other after cell-cell contact, and it contributes to malignant invasion of tumor and developmental migration of neural crest cells. The imaging showed that some cells departed from HERS at the crown side of HERS, and migrated into periodontal tissue, and after that, some migratory cells re-aggregated and formed epithelial colonies like ERM. In co-culture experiments of HERS and dental follicle cells, some epithelial pre-migratory cells and migratory cells expressed mesenchymal markers (N-cadherin, vimentin), and whereas non-migratory cells expressed E-cadherin. Tgf-βand ROCK inhibitors stimulated the cell migration and up-regulated the gene-expression of mesenchymal markers. In vitro organ culture, Tgf-βinhibitor and Rho activator inhibited the migration from HERS and induced the elongation of HERS. Based on these results, we coin new hypothesis that ERM develop by the combination of EMT and CIL of HERS during root development, not by the fragmentation of HERS. The observation provides insight into the new molecular mechanisms of epithelial organogenesis, and understanding the mechanisms of root development will contribute to the study of the disease and dental regenerative medicine. The term disorders (or differences) of sex development (DSD) is used to describe congenital conditions in which development of chromosomal and gonadal/anatomical sex is discordant or atypical. 46,XY DSD includes abnormalities of testis determination or undermasculinisation of an XY male due to aberrant androgen signalling. Mutations in known testis-determining genes, such as SRY, SOX9, SF1 and MAP3K1, account for a proportion of cases of defective testis determination in humans. However, it is estimated that around 50% of such cases remain unaccounted for at the molecular genetic level.
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We have used exome sequencing to identify novel candidate genes, mutations in which may account for unexplained cases of 46,XY DSD, with an emphasis on identifying novel human testisdetermining genes. This is a highly complex process that requires strong evidence of causality for particular sequence variants identified. Such evidence may be genetic or draw on in vitro assays. One other major area of evidential support for causality is the use of mouse models. A large number of mouse mutants that model aspects of human DSD have been previously reported. We will describe the use of gene mutation in the mouse, using CRISPR-Cas9 genome editing as well as traditional gene targeting, in order to identify novel genes underlying testis determination in mice and humans. doi:10.1016/j.mod.2017.04.417
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Heterogeneous origin of coronary endothelial cells in avian embryonic heart Tatsuya Kamimura, Toshiyuki Yamagishi, Yuji Nakajima Graduate School of Medicine, Osaka City University, Japan
The major source of coronary endothelial cells (ECs) is reported to be the sinus venosus (SV) or ventricular endocardium in mouse models, whereas coronary ECs are thought to originate from the proepicardial organ (PEO) in avian species. Therefore, the exact origin of coronary ECs remains inconclusive. To clarify the sources of coronary ECs and reconcile the discrepancy between these different observations, we examined the source of coronary ECs in the avian embryonic heart. Double-labeling experiments using a quail-chick chimera, fluorescent dye labeling, and Tol2-mediated EGFP expression were attempted to examine the sources of coronary ECs and the relative contribution of each source to coronary ECs. The PEO consisted of cells populations with at least two origins: SV endotheliumderived inner cells and surface mesothelium-derived cells. The majority of subepicardial ECs, which later contributed to coronary stems, vessels in the ventricular free wall, and the dorsal septal artery, originated from the SV. The ventricular endocardium contributed mainly to the septal artery and a few cells to the coronary stems. Surface mesothelial cells of the PEO differentiated mainly into smooth muscle phenotype, though a few differentiated into ECs. In conclusion, the coronary endothelium had a heterogeneous origin, i.e., the major source of coronary ECs of ventricular free wall including coronary stems appeared to be SV, and the ECs of septal artery, a major coronary artery of the avian heart, were derived Abstracts S148
